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( a ) 3 0-15 O^CtfOSm* j; 
0. 0 3 — Sms/h rcDi^iMT-O . 5 — 72B#ra 
fciV/i/'cJi ( b ) 3 0°CJil±a:-?-U'>' ■ a- 
:t^7 ^ y^t*A#:<?DBtiS*?StfO»*-C, 0 . 0 0 1 — 

L-C. 0. 5~3 0B#RS?ftjlt-§o 
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3-2 0c7)a ^ >*fta-^LT#^>iX-l.«liS: 

( a ) 3 0—15 O'C60SM4:^c{i^vStt:^'Xt i o 
0. 0 3 — 3m3/hr<r)}^M-C0. 5 — 7 2^ 

*3'j;tK'/t/c(± (b) 3 0°CJ;i±X^^>- ■ cc- 
-f i^ftM-^#:f0iJl**}S^O»7j<-C\ 0 . 0 0 1 — 

0 . 5 m^/ h r «»fL*(7)^Mt {i^^vStt;**';^ 

LX. 0. 5— 3 0^r^?S}tL, '^-yH;^'<->!.;ifX^ 

D-eb:?'77^--tcj: -5 TflS L/i^«i^ 1 2 mT«7)» 

f^Offl(Q) ^2 00IJLht:-r.&ri:^i|fSj^:-r'&x^ 
[000 1] 

[0002] 

^vmcr>^mm}i\^x . ^t-bi^-;Ht, nmm\!z 
>- ■ «-:t^7 A y^^-^^\>z\t. *RiS^y-7-. M 

^t. x^i/y. a-:ti--:7 yJtm-^#:*^^^^±tf^ 
7±TT-S^L-C#^>tL-g.x^^y - a -^P:7 ^ yifcS 

L'Tff^jfL.S.Xf-^y ■ a--:^Vy Ay^m.-^mt. -I 
[0003] 

v^xf-^y • a-^vy Ay^^^(r>m&-ymr)WSk 

[0004] 



^ y^^a-^f+i^ffii^T ^^\,zMM.(n>'}fts:\ ^ i>(7) t -f-s i 

mm^h(rmz\mmifihh^}L-k^^\^ . ^wfi^z 

[0005] ^^j:t>%. i^mm. ^^^-lryMMff^t 

T, x^i^y^;^i5:3 — 2 0t7)«-:t^:7 ^ 
-^LT#'iixl.tlIi*x^^>' ■ a -^vy A y^W^ 

#:lkg$>7tO. ( a ) 3 0— 1 5 O'COffimt^cJi^ 
ig't4;?y;^t:J:-5T. 0. 0 3 — 3 ms/h r«^«iS»-r' 

0 . 5 — 7 2BfPHlieM. *j it/'/t/iJi: ( b ) 3 O^CJil 

±x^u>- ■ a ^ y^m.-^^<nm^^m<^Ws^ 

X\ 0. 0 0 1—0. 5m3/h rc7)gSicOffiMi:^c{4 

Sr»A LT . 0 . 5—3 0 '^Wmm. L . 'y 
H X^-X tS/'X ^ a -? h 7 - J; -> T WjS. X^fzm 

mm. \ 2mT<7)#%jjSt4i-to^s ( y/u-^ju^^^ym 
w.) co^mmx^mmcom ( q ) ^ 2 o oiaitc-ri. ^ 
t^nmk-thx.i-uy ■ a-:^uy A y^m^i^fDm 

m-^mizm^^. 

[0006] iilT. *^ej^JP*fflicoviTiM0flt- 
[0007] *S|BB-fflV->/?>fLSXf-^>- ■ a -y^Vy 

m^s^fix\-^^i5'mzx->x^^^^tifixi h . 
[0 0 08] #M^6o-3 5oo6-^^iB, mwme 

0- 3 50 0 T^i^fg. ^^^036 0-3 50 0 &^^Jk 

mmme 1 - 2 9 6 0 0 s-^i^n?. mmme 3-2 

2 8 0 #IBT3 - 1 6 3 0 0 8-f-<i;^|g, 

885 8-1 9309-f-^fg. !WMBg6 0-8 6 2^^ 

fg. !^^BS6 3-6 1 0 1 o^{km. mwme3-i3 

2 6 0 8-§-i^|g. #MBS6 3-2 6460 6-^i^|g. # 
|liBg6 3-280 7 0 3-^i^fg. #||fi^6 4-6 00 3 
WM¥ 1-9511 (m<km. #W¥3 - 6 2 

8 0 b^^i^m. mm^ 1-2590 0 mmm 

6 4-4540 6-^i;^fg, ItM^ 60-106808-^ 

'Jim. mwme 0-137911 ^^^m. mm&b 3 - 

5 0 1 3 6 #SBBg6 1 -22 1 2 0 m^jk 

nw^2 - 2 2 3 0 7^{km. nm^2 - 1 7 3 1 

1 O-ti^fg, #M¥2 - 3 0 2 4 1 O-f-^ii, mi¥ 1 

- 1 2 9 0 0 3-^^$g. rnm^ 1 - 2 1 0 4 0 4-§-^ 

#^¥3-6 6 7 1 0-^^f#, #fflT3-7 07 1 

'mm^i- 20724 s^-'^m. mmme 3 

- 2 2 2 1 7 7-^ii'fg. ^BBBS6 3-222 1 7 8-^ii' 
!RfraBa63-22 2 1 79-^^18, #^^1-1 2 

4 0 7^^111, 'mm^ 1-30 1 7 0 4^^f?. #iB¥ 

1- 31948 9^4;f#. 3-74412-ti^ 
fg. WSBSe 1-2640 1 0-^<Kj#. WMT 1-27 

5 6 0 9-^^^fll, #MBg6 3-2 5 1 40 5-t^lB. # 
MBSe 4 - 7 4 2 0 2^^$g. #^T2-4 1 3 0 3^ 
^fg. #M¥1 - 3 1 4 8 8-f-<2^fg, m¥3 - 5 6 5 
0 #IH¥3 - 7 0 7 0 8-f-^lg. #ffl¥3 - 
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7 0 7 0 9 ^^^m. #irW4 - 8 7 0 4 ^^JiWi. WIH¥ 
4-1 160 4-^^ffi. «fMT4 - 2 1 3 3 0 5^-^^ 

^m^5- 3 1 0 8 2 9^^j^n. mm^5 -320 

2 4 2-^^fg. ^tlB^6 - 2 2 8 2 2 2-^^fg. E P 0 
6 12 7 6 9n^^m^k:ti^miif^itS>. 

[0009] icox^u-y ■ a ^ y^M.-^^ 

(Ill) i!)^£^^i>mm(r)^^TX\ :r.i-uys^mtti 

\iJi^vyk.m.mm.3-^2o<na-it\yy-< y^^rn^ 

[0 0 10] mmWL3--'2 0cr)a-i^\yy AytLX 
7°C7b°^y, l-y'r-y. 4 -;><-f /k- 1 -^^7^ 
3-;^^;i— 1 -^T^y. i-^yj-y^ i-^^ 
■fe>'. i-:ti5'7">'. 1-y^y. i-f-biy. i -'^ 
y-r'-fei^. i-'K'f"-fe>', i-bUf-fey, i-f-h^ 
7^-^y^ 1 —"^y-i^r-'-^y- i -■^^^'f-^y. i—^ 
y^'f-^y. i-^'^^T'^y. i-i-jf-^y. i- 

[00 11] ^fz. ±iB<7)xf-^>- ■ a-^vy ^y^ 
mi^zx-yxsmLxni^iiizm^. y-oi-j^. ^--h. 

^cr)mcr>fimffa^ K<r>\ -^-D'tLX'h t i> J: v^, 
[0012] tfz. *^BHsoS!jM^#A;b^rV^?iffiOiS 

mx\ '^^wizmtx. immm. m^m±m. ^mm± 
m. y^-y^yi^-m±m. mm. ^^mm. mmmm 
m. mm ■ ^m^mm. mmm. mm-itm. * 
mmmmk. nm^pmrn. Tijmmmc^y-m^zm^m^y 

[0013] ;<:5'n-fe>'M«Sr'ffifflLTf#^>ixl.x^^ 

y ■ a -^vy ^ y^m^W-lt. ^-^-^-MSdJ^^ffi 

w&i)m\-^fz^\iz^^mmm.ifi'}f-ts:< . •^^\zmMj^'})' 

[0014] x ■5' o-fe >Mffi#ft 

TT-S-^y!jifit)tLtL{f . \^'^tL<ry)5m^mv^X ^ i < , 

tClt»t, >?)^oa^vgtt^«i6^f^A(C 1 2 0^Cm±. 

MttSrffiTSii:^V^7ta6lc3 0 0°CJjilT<50?ia*'r\ 5 0 

0 k g f /c m2 GJil±cOE:^Jf1f a ^035)i|!f St LV^, * 

f^. %mmimzii\^hm.-'^\i. ^m'^w-i^^jimmr^ 

$)l>i^:6>^>«fi{iiff4 t<^<. 1 0 O'COT-C*.!. 



ifA^y\\L^^y'Mt-^mm-^x'i'io<ntmt. Lv^« 

#M; LT . 12 0 'CmiT'fe I. i t )6^^>g-CS) h , fi-^ 

fcA6i:3 0 o°cmT*w* Lv\ ttz. m^mcomtnz 

[0015] aMc^gfc^Stxf^X^Vy ■ a -:^Uy ^ 

+^iz^^7 difm. mit7mmmxmip^h:tjm. ^v-y 
^mizmm-^ifm. a^. KB^^mt, yn^ma 

-^r-^r tic J; >9 ■/ h ^S«lK5MTT-|gM^-S= 

[0016] mMizx-yxmMrt^umizm^xii. # 

Aix. x-^i^y ■ a-:^-uy^ y^m^i^l k gJb!tO 
0. OS — Sm^/hr^ MtL<l>iO. 05 — 21113/ 
h rCOlSM^O. 5~7 2^P^. lJff*L<{il'-'4 8^ 

ralMM L . ^ja^ 3 0 ~ 1 5 0 °C , »4 L < aftS^Wc 
^ofm.'SJ; D 1 0'Cffiv>?Sffit;JPS^-r.g> z b lzj:->xn 

n£x<. mM,t^mi^bLxii. mm. mmttzi^r- 
i-fz. 7 2mm^m^^b-^4umii^mML. ^ 

^^W=tm(^ix-r. 1 5 0°C^mt6 b t^-y ■> ^°- K ^ 
m%^-^<onti^-+'rtb^j:tfzib-^^£m^t)mhiX 

[0017] ±fz. m<.izimm-h:H'mzm^x\±. m 

3 0°CliLhx^L-y • a -:t^y' -f V^tS-^fr^^M 
^m<^>^&X'h K) . 3 0 "CtJLh 1 3 0°ClilT, 

if * L < «i 4 0 °cm± 1 0 0 'carxiim^-^6 « 
s-ii--&2a7j<o»±, ii^, mm^nhJ^i-iyy ■ a-^t 
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1-1 myii'Pizmx't^m^tLxtt. 

Ikgfe/SOO. 001 — 0. 5m3/hr, SFSL< 
fiO. 0 3 — 0. 3m3 /h rtOlEHT'^feS, ±fE5ail 

0 0 1 m3/h r J; "Q^^^V^^^tCti. ^^jSl^^iOfetSc 

[0 0 18] ^hi,z. ±ii2-:)C7)ms.iTmimmLxh 
[0019] ±mcommjjmizj: 'om^(^)im^'noiz 

mmm/mmmiS. ( Q ) 2 O O lM,±tc^:.g> i 3 

[0 0 2 0] {^-/Y:x^—X:^'Xi^u-7h:fyy^ — 
^LTt#^5n-&Ma«5Dii'-^:V^x^^y - « -:t]yy ^ y 

(Q) tii2 0 0VA±.<y)h<^X'hh. cIt7)fBj5i2 0 0tLh 
[0021] 

[0022] X^U-y ■ a-:^\yy ^ y^^M^jS^-^* 

Tl 5 0°C-C6 O^'-JPlKif^. MfflgP^'v./ KX'^-X^Jf 
xi^'n'7hyyy ^-iz^'O-^^l^bl/ZX-oxn-y 

[00 23] ^-y H'-X^-X;*r'Xi?nvh^7 3?^— an 
[0 0 24] e^-'y H.X'^— — 



[0025] 

^-^Vx^~x^'x9x2-?Y-}''yy ft}tGC9A 

<Z)Ay2x 

^^M: i?n-7h.'N°-y=3ry:i/aULBON-HP 
^-^-t^U— : f*l@0 . 5 3mm, 1 5m 

: 7 g (S«#HmTT-|ffT) 
imt'y : :ff=7XM (S«2 0 c c ) 
^' D V h ^"5 7 >f — <7)^ 

f*ia?a^ : 1 5 0°C 

6 0^ 
;&5AWJ?S* : 4 5°C 
^^/^WJU^raT : 1 0 i> 
;&5A#SjEK : 1 Or/ii- 
fiyJ-^Wmr^: 2 5 0T: 
^5A**|lt$ra: 1 0^ 

i^^)yi>-^m. : 1 5 0°C 
: 1 

m^^i^yv^: 1 

JIM: 7 0^^ 

[0026] (^1^ y hi0*^ffpil) ^y M 0 0 g 

* 5 0 0 c cc7):(fyxmmt:yi,z^mL. mmttz 

m.&x-2 4m^w:ui. 1 o^co^^°^t-^-^^j:'9. 

0 : ^<At)^V^ 

1 : ;b-f3&HC*d 

2 : li-o^ >OMd 

3 : mL<mo 

t L , 1 0 ^<7)^w^mxnmLtz „ 

[00 27] -^P-y M 0kg 

1 6 O'CT-ffS 5 0//m£07 ^-^PAt LJto ^-f/PAS 
Osi:2cm^Mzm'0tiiL^ 5 0 0 c c(r>:^'yxmz 
3tl*. ^^tLi^cf^, 4 0°CO?|--7">'tCT6 Oi>rHlJ[ffii 
Lfz. zco'ik. mEL±xn&L. ±.id.^^^-y~\>zi:hn 

[0028] ( 7\c^my /I-Aioiffi^w ) ±IB7 >f 

A<7)*mi¥Mffltc)tMt/'c7' ^ 2 0c m^-fj\,z^j] 

t;^. ^c^miiz^^ytv^it^-somx^^mL.n 

■!> 1 b - ^ LT^f^S t Lfz'ik, 5 ^C<?)?^jK 
Stc 3 B ram* L , ift:EfFfiiffl-^ >^7VP t L ;t « 3 B 

m . ^mm^<^ s ^/i^^ =r ^ - ^ ^' ^ xk^t) 3 ^ 7° 
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0 : ^<jSi?^:V^ 

1 : i?-fMzMd 

2 : fi-sS 033 

tL. 10 ^tO-^ltffiT-^ t » 
[0 0 2 9] ^JSMl 

tCjIAL. :^J±?r9 0 Okg f /cm2GtC, 1 -'^^ 

SJEfl^ 1 5 0 0 r pm-C«ff Lj^C. -3^. SV^O^ 
mit-^^ ( I ) i: LTi^":?^: -;t^^f-l/y (jx^n'^y 

^■cD^;^x>^§^t^:. ^-ffi^m-ft-^tr^ ( i i i ) i: lt 

h 'J y 7>;l-T;L'S:::i^Ac^ h^l^xyjg^S^T^l^S — 
'^A^iv-Vt-n-t^ASit 0 2 5 Ofgt;kt^€. j: 3 tcJP 

^ffM-r-S^L-^Jfl!! (I I ) t tTN, N->>'^^;kT- 

'Hz^j:h^o^zmz.xmsmm^'i%t:. ^c^a, f#^>#i 
12 0c m^ymmc^m^x'Rmmzw^ 

Wtcffi*&L. SIE^W^SJK^ 1 6 S-Ct'&^iotc^^ 

1 0 OfiMgPtc^LT, -f;l';^V'y^X 1 0 7 6 [ B* 

^0. 1 5MSP, IRGAFOS 
P-EPQ FF [B*^>'W>f^-M] ^0. 03fi 
IRGAFOS 1 6 8 [B*^^W¥-M] 
^0. OSSMgE. -jL-hny S [B*«ft,S] 

^0. 04MgE. [^m^f^Jim 
mmmmx-'MmmL. ^^a]L^^■y h^ttf^. 

^<?)f^, rf^>y^^-F^-f^-^:^^-y bSrSAL, 6 0 

-{ -MffizJ: 0 iJJS L^cSiS*, QlIJi; 2 5 2 o 
{±4TS.-:>7t„ *3t. |nl'<l--vhSr7.i'/Wjt.'ft;L. 

lftM:^^/W±3T-ft-:)yt, ^<7)$S^^:gl 

-To 

[00 30] ^]!fSM2 

S-^?SJKSrl4 0°C. l-7--f>'Sr64. l^;l-%t 
4 0°CT-2 4Wf^MII^ff-5 3tJili'M4. HSIMlfc 

[003 1 ] mams 

^u-/hit Lfzm. 6 0 'CcoBMzit^-^^ 1 k g (CM 
LXO. 3m3/h riO^^#AL^*^"^> 1 2BtPHlJt 



ilL. ^com. |g*i§ltc»ALT4 0°CT-l 2^SI2« 

1 tc^S-t. 

[0032] mmm4 

[i^^ia-^^MMtOitia] 5 0 0ml «;^/'^X79XrJ 
(C, i^V:^ 2 6m2/g. »L@2 8 2J^-y 

iJ'-X ho-A, ,m^^l . 13cc/g, 7 0 0°C, 
5 BtPalMfiS ) 1. 29g^;h;Wa:>'30ml ^jDi^S 

mzL fz. ^z^^i~/v-T)i-^y=^^yc^:)h)\^j:. ymm 

(3. 12^!V/\) 5. 0 4m 1 SrjDi, S?ST'l^ 
nri'^Ai/^'n^-f K<:Oh;kxyi§M ( 0 . 00 19t 

)v/\) 10 8ml iML. mw^x-3 o^mmLtz. 

}XV^X\ rX?>8 5m 1 SrjDx., x-f V- y ^ ^)±-C#A 

3 0'cx-7mmi'mm-^^'ii->fz. i-mm^mi' 
y 'j -yiyy 'i)u^~i,zXK)mm^mi:L. ^^^y 

2 0 0mixm^^5m^'yfz. ZCOmM. zyVAlS 
izMLXlyfVa-ryj^o . 009 7 5U^;P. r;P5 — 
'>A7. 04 5U^/P*iit^"*.°Ux-f^>'l 6. 3g^ 

^^^^^mmi^mm%(^tLfz . 

[0033] im-^l l^^«2 1 co:^x>-^xxf— /l- 

ffimMJSJi^i^^- b i^-y ^ * MiRT-aji t . 2 o o 
^cT-2 ommm^Lfz:ki^2 0 0 s^mmcoj^W[mt l 

TAn, l^?S^7 5°ctcifilfit/:r. ?^i:v^T\ ±lBT'i)^ 

Lfz^mm^mm ( i^VkrJxr^A 2 . 5 -e-f 

ffiS ) i: h U y :7-f-;kr/^S - ^A 1 . 5 S U ^Jl-t5 

7;U7i-o7 j;::i;l^) ;J^1/— b 1 2 . 5 v-^' ^'o^:;PSig 
L/:: i CO h ^' 1^ -^^ff 7^ L/i « iS t> 1 - y 
■rySrl^lE^^j^O. lkgf/cm2Gi:^SJ;3tc#A 
L^c. Mv^-Cx-^-i^^-Tj-xSr^At. :t- b ^' l^-yi*! 
J±*i 8 k g f / c m2 G h ^ -S. J: 3 t^aMWlcx^ p- y 
^ Jnx. 8 0 °CT- 3 0 ^i-PtSM^^lT o . M-^ 

mjmi^mL, ^Km^^'x^i&^^mLx^f&^^w^-t 

L. ■Mi^i:mmm^Lfzm^zm^L. ;^°y 
(^mi± . 6 0 r T- 2 4 b^PhIms ^ fi^ i-z]2im±mmm 
ii/zm-oxn-ofz. ^co^M^m^iiz^^-t. 
[0 0 3 4-1 mmms 

mmt Lx I pv/i-^yhi 6 2 0 (ffi^t^^wk^s) 
6 0 0m 1^1 \Kmmzmt. ntuzi-^^-tiy 

2 0ml SrJa;i, 1 5 0°Cfc|gSL/:;o 

-etT. ^C0Kit5g5tCES)*^'2 0kgf/cmZGi::3r 
^ j;3tCX^U>'^fJt^Lfc„ SiJcO^flt'toV^T 
i;:7j;::^;l';><^lx>- ( i^^'a^^y^J'i^^'x^;!^) 

ihiuj^y izmm t , ^ i b u y y -f ;u t;i- s - 

A«hyPX>-?§?S ( b iJ'^' y7>/Pr7PS-'>A2 Ow 

t%) ^r^kS^-^Ammi 2 5-7-^ ^'o^;PJn;t-Ci 

mmmf^Lfz. mz^ ^^om^^n, n-s/;<^;^t 
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Lfzm. 1 5 O'Cizm^Lfztt^m^i 1 5 0 0 r p 

Wz. ^c^ymt. mmmnzm-oxn-yrz. ^comm^ 

S 1 liZTjk-t. 

10 0 3 5] mmme 

mmmico-^'mzm-ox^iy y b-ftt. Tt^-y^s-K^-^ 

^r-l,z^]y ^yhil&AL. 6 0 "CTi^M-^^ 1 k g 
LTO. Im3/h r<7)^^#AL"C4 8WfPBl^Ji.ie 

'RSr^T-5 7"^o ^Of*. 6 0°CcDfi7jacitm-^#:l k gt; 

mmuLtzm. ^mmzmxtxA o°ct-i 2B#rBms 
trn-yfz. ^co^M^mnz^-t. 
[00 3 6] itnm 1 

^Mmm^mizmm^tLfzKic^^imv^xm-^in'o 
fz. t-rx.i-]yyijj:x/ 1 -^^-tyimm'jiz^mm 

t^ffiAL, :^£hSr8 0 0kg f/cm2Gfc. 1 
■tymmi45. 2^;p%t,z^^lXoizm.&^rz, -tt 

Rjsif^ 1 5 0 0 rpmxmni-tz. mc^m^x^ 



LxMimm^nrz. ^c^m. nhittzfrnim^^m 

^l^zmmm^zimL. SJS^SSSr 2 2 0°Ctc^rl> J; 3 

2. 0 m3/h r t LT^mi'MiieiiM 1 liZm-yX^-o 

fz. 'l(7)t:§^^mnz^^, 

[00 37 ] mm 

itimmiiz^'yxn'yfz. ^cosmsrsit^^-r. 

[0 0 38] itm^\3 

-y b-ft: Lfcfi, 6 0°Cc7)iKi7i<tcJtfi-^#: 1 k g tcjff 
LTD. 3m3/hr<7)ffiM^#At5:*^^,l 2Bt^?S 

^n^fzmmimmii-z^'^x^i'^fz. ^com^^m 

1 iz^-t. 

[0039] Jt«^J4 

imm 1 xmmirn-^ fzm. e o 'cc^mMzitm-'^i^ i 

kgtC^LTO. 3m3/h rtOSMSr#7vL^r*i^> 1 

2mrsimL. ^com. mmi^zmxtxA o^cxi 2 

[0040] 
[1^1] 







M F R 

( t/im 


( g/cm^ } 


ijs. M <t m m ^ {^F 


Q fit 










(hr) 


(^Sl-m' /hr) 


CO 


nmm2 
mmms 

mmm 


C6 
C4 
C6 
C4 
C6 
C6 


3. 2 
3, 0 
3. 2 
0. 0 1 
0, 5 
3, 2 


0. 917 
0. 8 9 5 
0. 9 1 7 
0, 9 2 3 
0, 9 2 0 
0. 9 1 7 


^1 
mi 

^1 

mi 

^2 


4 8 
2 4 

1 2 

2 4 
4 8 
48 
1 2 


0, 1 
0. 1 
0. 0 3 
0. 1 
0. 1 
0. 1 
0. 03 


60 
4 0 
6 0 
6 0 
6 0 
6 0 
60 


2 5 2 
7 5 0 
2 10 

2 3 2 

3 13 
9 5 0 


4 

2 
4 
4 
3 
2 


3 
2 
4 
3 

2 
1 


3 
2 
4 
3 
3 
1 


}mmi 


C6 


2. 0 


0. 9 2 0 


^1 


4 8 


2, 0 


6 0 


2 0 


1 6 


1 4 


1 3 




C6 


2. 0 


0. 9 2 0 


^1 


2 4 0 
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(54) [Title of invention] 

Method for producing a low-odour ethylene • a-olefin copolymer 

(57) [Summary] 
[Problem to be solved] 

To produce a low-odour ethylene • a-olefm copolymer. 
[Means for solving the problem] 

Per 1 kg of ethylene • a-olefm copolymer obtained by copolymerising in the presence 
of a metallocene catalyst, (a) drying is carried for 0.5-72 hours by means of inert gas 
or air at 30-150^C at a flow rate of 0.03-3 m^/hr and/or (b) immersion is carried out 
for 0.5-30 hours in hot water below the melting point of the ethylene • a-olefin 
copolymer at 30''C or higher and inert gas or air is supplied at a flow rate of 0.001-0.5 
m^/hr. 
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[Scope of patent claims] 
[Claim 1] 

A method for producing an ethylene • a-olefm copolymer, characterised in that per 1 
kg of ethylene • a-olefm copolymer, plastic obtained by copolymerising a-olefm 
having 3-20 carbons and ethylene in the presence of a metallocene catalyst is (a) dried 
for 0.5-72 hours by means of inert gas or air at SO-ISO'^C at a flow rate of 0.03-3 m^/hr 
and/or (b) is immersed for 0.5-30 hours in hot water below the melting point of the 
ethylene • a-olefm copolymer at 30^C or higher and inert gas or air is supplied at a 
flow rate of 0.001-0.5 mVhr, and the value (Q) of the total amount of volatile 
components having 12 carbons or less, before/after drying, measured by head space 
gas chromatography (normal hexane conversion) is greater than or equal to 200. 

[Detailed description of the invention] 
[0001] 

[Industrial field of application] 

The present invention relates to an ethylene • a-olefm copolymer and particularly 
relates to a low-odour ethylene • a-olefm copolymer suitable for use as food 
containers, food wrapping film, sheets or containers for medicines. 

[0002] 
[Prior art] 

Ethylene • a-olefm copolymers are widely used for the innermost surface of wrapping 
materials since they have extremely good hygiene properties, stability towards 
contents and are easily heat-sealable as wrapping materials for the main uses. 
However, these ethylene • a-olefm copolymers contain residual volatile components 
attributable to the polymerisation process such as unreacted monomers, various 
solvents which have been added to the polymerisation system and the catalyst and 
various low molecular weight compounds produced as side products during the 
polymerisation and in some cases these may cause filming, sore eyes and the 
production of offensive odours during manufacturing and the odours may remain in 
the wrapping materials after manufacture. When these materials are used for wrapping 
food, the bad odours produced from the ethylene • a-olefin copolymer are transferred 
and not only the smell of the food but also the taste is impaired, hence there is a need 
to reduce these odours particularly when these are used as wrapping materials. 
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Possible methods for reducing odours in ethylene • a-olefin copolymers produced by 
polymerisation in the presence of Ziegler-type catalysts may include, for example, 
methods of carrying out sufficient drying during the polymerisation process, methods 
of extraction using solvents, methods of degassing during granulation and heating by 
means of hot blasting. However, it is difficult to remove odour components by these 
various methods in ethylene • a-olefin copolymers obtained by polymerisation in the 
presence of a Ziegler-type catalyst. 

[0003] 

[Problem to be solved by the invention] 

The object of the present invention is to propose a method for producing a low-odour 
ethylene • a-olefin copolymer. 

[0004] 

[Means for solving the problem] 

The present inventors discovered that an ethylene • a-olefin copolymer produced by 
polymerisation in the presence of a metallocene catalyst can very easily be made to 
have low odour and that there is a correlation between the content of volatile 
components in said polymer and the strength of the odours, and they thus arrived at 
the present invention. 

[0005] 

Specifically, the present invention relates to a method for producing an ethylene • a- 
olefin copolymer, characterised in that per 1 kg of ethylene • a-olefin copolymer, 
plastic obtained by copolymerising a-olefin having 3-20 carbons and ethylene in the 
presence of a metallocene catalyst is (a) dried for 0.5-72 hours by means of inert gas 
or air at 30-150^C at a flow rate of 0.03-3 m^/hr and/or (b) is immersed for 0.5-30 
hours in hot water below the melting point of the ethylene • a-olefin copolymer at 
30^C or higher and inert gas or air is added at a flow rate of 0.001-0.5 m^/hr, and the 
value (Q) of the total amount of volatile components having 12 carbons or less, 
before/after drying, measured by head space gas chromatography (normal hexane 
conversion) is greater than or equal to 200. 



[0006] 



(4) 



Publication Number 9-52918 



The invention is explained in detail below. 
[0007] 

The ethylene • a-olefin copolymer used in the present invention can be prepared by 
the methods disclosed in the Official Gazette such as those given as examples below. 

[0008] 

Mention may be made of Unexamined Patent Application Publication 60-35006, 
Unexamined Patent Application Publication 60-35007, Unexamined Patent 
Application Publication 60-35008, Unexamined Patent Application Publication 61- 
296008, Unexamined Patent Application Publication 63-22804, Unexamined Patent 
Application Publication 3-163008, Unexamined Patent Application Publication 58- 
19309, Unexamined Patent Application Publication 60-862, Unexamined Patent 
Application Publication 63-61010, Unexamined Patent Application Publication 63- 
152608, Unexamined Patent Application Publication 63-264606, Unexamined Patent 
Application Publication 63-280703, Unexamined Patent Application Publication 64- 
6003, Unexamined Patent Application PubUcation 1-95 110, Unexamined Patent 
Application Publication 3-62806, Unexamined Patent Application Publication 1- 
259004, Unexamined Patent Application Publication 64-45406, Unexamined Patent 
Application Publication 60-106808, Unexamined Patent Application Publication 60- 
13791 1, Published Japanese translation 63-501369, Unexamined Patent Application 
Publication 61-221207, Unexamined Patent Application Publication 2-22307, 
Unexamined Patent Application Publication 2-173 1 10, Unexamined Patent 
Application Publication 2-302410, Unexamined Patent Application Publication 1- 
129003, Unexamined Patent Application Publication 1-210404, Unexamined Patent 
Application Publication 3-66710, Unexamined Patent Application Publication 3- 
70710, Unexamined Patent Application Publication 1-207248, Unexamined Patent 
Application Publication 63-222177, Unexamined Patent Application Publication 63- 
222178, Unexamined Patent Application Publication 63-222179, Unexamined Patent 
Application Publication 1-12407, Unexamined Patent Application Publication 1- 
301704, Unexamined Patent Application Publication 1-3 19489, Unexamined Patent 
Application Publication 3-74412, Unexamined Patent Application Publication 61- 
264010, Unexamined Patent Application Publication 1-275609, Unexamined Patent 
Application Publication 63-251405, Unexamined Patent Application Publication 64- 
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74202, Unexamined Patent Application Publication 2-41303, Unexamined Patent 
Application Publication 1-31488, Unexamined Patent Application Publication 3- 
56508, Unexamined Patent Application Publication 3-70708, Unexamined Patent 
Application Publication 3-70709, Unexamined Patent Application Publication 4-8704, 
Unexamined Patent Application Publication 4-1 1604, Unexamined Patent Application 
Publication 4-213305, Unexamined Patent Application Publication 5-310829, 
Unexamined Patent Application Publication 5-320242, Unexamined Patent 
Application Publication 6-228222, and EPO 612769. 



[0009] 

This ethylene • a-olefm copolymer can be prepared by copolymerising a-olefms 
having 3-20 carbons and ethylene or ethylene alone in the presence of a catalyst 
consisting of an organic transition metal containing a cyclopentadienyl derivative (I), 
a compound which forms a complex by reacting with this (II) and/or an 
organometallic compound (HI) but the preparation is not restricted to this. 



[0010] 

As a-olefms having 3-20 carbons, mention may be made of propylene, 1-butene, 4- 
methyl-l-pentene, 3 -methyl- 1-butene, 1-pentene, 1-hexene, 1-octene, 1-nonene, 1- 
decene, 1-undecene, 1-dodecene, 1-tridecene, 1-tetradecene, 1-pentadecene, 1- 
hexadecene, 1-heptadecene, 1-octadecene, 1-nonodecene, 1-eicosene, and styreneand 
from these, one or two or more can be used for copolymerisation. 



[0011] 

The morphology of said ethylene • a-olefm copolymer is not particularly restricted 
and this may equally well be powder obtained by the polymerisation process, pellets 
obtained by granulating said powder, containers, film and sheet obtained by forming 
using various methods, and other products. 



[0012] 

Additives generally used in heat-plasticizable plastics may well be used as required in 
a range which does not impair the effect of the invention, for example, other plastics, 
anti-oxidants, charge inhibitors, blocking inhibitors, lubricants, light stabilisers, 
ultraviolet radiation absorbers, inorganic and organic fillers, nucleating agents, 
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transparency agents, colouring agents, organic peroxides, catalyst neutralising agents, 
and plasticizers. 

[0013] 

Since the composition distribution of an ethylene • a-olefin copolymer obtained using 
a metallocene catalyst is narrower than that obtained using a Ziegler catalyst, the 
residual amount of low molecular weight components which are a source of odours is 
small, and since the polymerisation activity is high, the residual amount of catalyst is 
small and the amount of odours can easily be reduced. 

[0014] 

If polymerisation is carried out in the presence of a metallocene catalyst, any 
polymerisation method may well be used, for example, in the high-pressure 
polymerisation method, the polymer is maintained in a liquid state and in order to 
increase the polymerisation activity, the reaction is carried out at 120^C or higher and 
in order not to reduce the polymerisation activity and suppress chain transfer reactions 
which cause a reduction in molecular weight, the reaction is preferably carried out at a 
pressure of 500 kgf^cm^ or higher and a temperature of SOO'^C or lower. In addition, in 
polymerisation by the gas phase method a high temperature is not desirable since the 
co-polymers are in a powder state and it is necessary for the temperature to be below 
lOO^C, and although there is no lower limit on the polymerisation temperature, it is 
preferable if this is 50^C or higher in order to increase the polymerisation activity. 
Furthermore, in order to increase the polymerisation activity, it is preferable to carry 
out the reaction using an ionising ionic compound and an organic aluminium 
compound and catalyst component which has been pre-polymerised by pre-olefins. 
Moreover, in polymerisation by the liquid polymerisation method it is necessary to 
keep the temperature at 120^C or above, bearing in mind that the copolymer is in the 
liquid state and the polymerisation activity increases. Although there is no specific 
upper limit on the polymerisation temperature, it is desirable if this is SOO^'C or lower 
in order not to reduce the catalyst efficiency and suppress chain transfer reactions 
which cause a reduction in molecular weight. Furthermore, although there is no 
particular limit on the pressure during polymerisation, it is preferable if this is higher 
than atmospheric pressure in order to increase the polymerisation activity. 
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[0015] 

In order to obtain an ethylene • a-olefin copolymer with improved odour, possible 
methods include carrying out sufficient drying of the powder and immersion in a 
hydrocarbon solvent during the production process, methods of providing degassing 
facilities in the extraction equipment and carrying out degassing during the dissolution 
in the granulation process to form pellets, and methods of adding water during said 
degassing and increasing the degassing effect and also a method of drying the pellets 
by means of a hopper drier under renewed hot blast diy ing and a method of 
immersing the pellets in hot water and in particular, the method of hot blast drying 
using a hopper drier and immersing the pellets in hot water are particularly effective. 

[0016] 

In the method of hot blast drying, although there is no particular restriction, it is 
advantageous, for example, if pellets of an ethylene • a-olefm copolymer are placed in 
a hopper drier and a hot blast of 0.03-3 m^/hr, preferably 0.05-2 m^/hr per 1 kg of 
ethylene • a-olefm copolymer is passed through for 0.5-72 hours, preferably 1-48 
hours and the hot blast is heated to 30-150^C, preferably to a temperature lO^C lower 
than the softening point of the copolymer and although air and inert gas are usually 
used as the blasting medium, it is preferable to use air. If the treatment time is less 
than 0.5 hours, a satisfactory odour reducing effect cannot be achieved whereas if this 
time exceeds 72 hours, the number of silos is increased and this is undesirable from 
the production point of view. Furthermore, if the treatment temperature is below 30^C, 
a satisfactory effect cannot be achieved, whereas if this temperature exceeds ISO^'C, 
this is undesirable since melting of the copolymer occurs in the hopper drier. If the hot 
blast is less than 0.03 m^/hr, a satisfactory effect cannot be achieved since the 
dispersion of the volatile components is unsatisfactory. However, if the blast is greater 
3 m^/hr, this is undesirable since the production efficiency deteriorates. 

[0017] 

In the method of immersing in hot water, although there is no particular restriction, 
the temperature of the hot water used for immersion is greater than or equal to 30^C 
and below the melting point of the ethylene • a-olefin copolymer and immersion is 
usually carried out at temperatures higher than 30*^0 and less than 130^C, preferably 
higher than 40^C and less than lOO^C. The amount of hot water used for immersion is 
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usually greater than or equal to the volume of the ethylene • a-olefni copolymer being 
treated and it is preferable if more than twice the amount is used. The treatment time 
is not particularly restricted and although this can be adjusted at any time by the 
amount of gas passed into the hot water and the temperature of the hot water, the 
treatment time is usually 0.5-30 hours, preferably 1-12 hours. Although gases such as 
air and inert gases can generally be used as gases for passing into the hot water, it is 
preferable to use air or a gas mixture of air and inert gas and the amount introduced is 
in the range of 0.001-0.5 m'/hr per 1 kg of ethylene • a-olefm copolymer, preferably 
in the range of 0.03-0.3 m^/hr. If said treatment temperature is less than 30''C, a 
satisfactory effect cannot be achieved and it is undesirable if this is above the melting 
point of the ethylene • a-olefm copolymer since melting of the copolymer occurs. In 
addition, in cases where the amount of hot water used for immersion is smaller than 
the same volume of ethylene • a-olefm copolymer, the copolymer cannot be 
satisfactorily immersed in the hot water and a satisfactory result is not achieved. 
Furthermore, if the amount of gas introduced is less than 0.001 m^/hr, a satisfactory 
effect cannot be achieved since the dispersion of volatile components is inadequate. 
Moreover, if the amount is greater than 0.5 m^/hr, this is undesirable since the 
production efficiency deteriorates. If the treatment time is less than 0.5 hours, a 
satisfactory odour reduction effect cannot be achieved whereas if this exceeds 30 
hours, this is undesirable from the production point of view since the production 
efficiency deteriorates. 

[0018] 

Furthermore, said two treatment methods can also be used jointly. 
[0019] 

When improvement of odours is carried out by said methods of treatment, the total 
amount of volatile components consisting of hydrocarbons having 12 carbons or less 
is taken as the indicator and if the treatment conditions are specified such that the 
value (Q) of said total amount (normal hexane conversion) before drying/after drying 
is greater than or equal to 200, a satisfactory improvement in odours can be achieved. 



[0020] 
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(Odour measurements by head space gas chromatography) A low-odour ethylene • a- 
olefm copolymer obtained by polymerising in the presence of a metallocene catalyst 
according to the invention has a value (Q) of 200 or higher, this being the total 
amount (normal hexane conversion) before drying/after drying of volatile components 
consisting of hydrocarbons having less than or equal to 12 carbons, measured by head 
space gas chromatography. If this value is 200 or higher, the odours produced from 
said copolymer and the odours transferred to contents wrapped in said copolymer 
either cannot be perceived by human sense of taste or are not present in the air. 

[0021] 

[Conditions for carrying out the invention] 

Although the invention is explained in further detail by means of embodiments, the 
invention is not restricted to these embodiments. 

[0022] 

After heating said copolymer in a sealed container in a nitrogen atmosphere for 60 
minutes at 150^C, the volatile components present in the ethylene • a-olefm 
copolymer were analysed by head space gas chromatography for the gas-phase 
section. 

[0023] 

Details of the head space gas chromatography measurements and the odour evaluation 
conditions are as follows: 

[0024] 

(Head space gas chromatography measurements) Measurements of the ethylene • a- 
olefm copolymer were carried out in accordance with the following conditions (1) - 
(4). 

[0025] 

(1) Equipment 

Head space gas chromatograph: Shimazu GC9A 

(2) Column 
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Packing: Chromatopacking ULBON-HP 
Capillary: inside diameter 0.53 mm, length 15 m 

(3) Measurement samples 

Amount of sample: 7 g (accurate weighing in a nitrogen atmosphere) 
Sample bin: made of glass (volume 20 cc) 

(4) Gas chromatography conditions: 
Insulating temperature: 150°C 
Insulating time: 60 min 

Column initial temperature: 45° 

Column initial time: 10 min 

Rate of column temperature rise: lO^'C/min 

Column final temperature: 250°C 

Column final time: 10 min 

Degassing chamber temperature: 150''C 

Syringe temperature: 150''C 

Detector polarity: 1 

Detector range: 1 

Period: 70 min 

Measurements were made under said conditions (l)-(4), the area of all the peaks of 
hydrocarbons having 12 or less carbons were taken as the total and the determination 
was made by normal hexane conversion. 

[0026] 

(Evaluation of pellet odour) 100 g of pellets was packed in a 500 cc glass sample bin 

and after sealing, the sample was left for 24 hours at room temperature and the 

strength of the odour was assessed by a ten-member panel. The decision standards for 

the panel members are 

0: Absolutely no odour 

1: Slight odour 

2: Distinct odour 

3: Intense odour 
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and the assessment was made from the total values of the ten. 

[0027] 

(Assessment of film odour) 10 kg of pellets was made into film 50 |iim thick at a 
forming temperature of 160*^0 by means of a 50 mm diameter inflation device. 50 g 
of film was cut into 2 cm squares and after packing into a 500 cc glass tube and 
sealing, the film was heated for 60 min in an oven at 40^C. The samples were then 
cooled to room temperature and the same assessment was made by said panel 
members. 

[0028] 

(Evaluation of sense of taste of water-filled film) Film which has been prepared for 
assessment of the sense of taste of said film was cut into 20 cm squares and a bag was 
made by placing two squares one above the other and heat sealing three sides. 50 ml 
of mineral water was poured into this bag and after the remaining side had been heat- 
sealed to form a sealed bag, and leaving in a refrigerator for three days at 5^C, this 
was used as a sample to evaluate the sense of taste. After three days, the mineral water 
in the sealed bag was placed in a glass cup and the sense of taste was evaluated by 
said panel members. The decision standards were as follows compared to the sense of 
taste of the original mineral water, 
0: Absolutely no difference 
1 : Slight difference 
2: Strong difference 

and this was expressed as the total value of the ten. 
[0029] 

Embodiment 1 

Polymerisation was carried out using a reactor equipped for high-temperature, high- 
pressure polymerisation. Firstly, ethylene and 1-hexane were continuously pressurised 
in the reactor, the total pressure was fixed at 900 kgf^cm^G and the 1-hexane 
concentration was fixed at 37.4 mol%. The reactor was then agitated at 1500 rpm. In a 
separate container, a toluene solution of triisobutyl aluminium as organic metal 
compound (III) was added to a toluene solution of diphenylmethylene 
(cyclopentadienyl) (fluorenyl) zirconium dichloride as organic transition metal 
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compound (I) containing cyclopentadienyl derivatives so that there are 250 times as 
many moles of aluminium to zirconium. In addition, a toluene solution of N,N- 
dimethyl anilinium tetrakis (pentafluorophenyl) borate as compound (II) which forms 
ionic complexes by reacting with said catalyst components is added so that there are 
twice as many moles of boron as zirconium and the catalyst solution was obtained. 
The catalyst solution obtained was then added continuously to the reactor at a rate of 
120 cm^/hour, the temperature of the reactor was fixed at 165*^0 and polymerisation 
was carried out and a polymer obtained. Then to 100 parts by weight of said polymer 
was added 0.15 parts by weight of Irganox 1076 [made by Nihon Ciba Geigy], 0.03 
parts by weight of IRGAFOS P-EPQ FF [made by Nihon Ciba Geigy], 0.08 parts by 
weight of IRGAFOS 168 [made by Nihon Ciba Geigy]), 0.04 parts by weight of 
Newtron S [made by Nihon Seika Co. Ltd.], and 0.2 parts by weight of Silton PF-6 
[made by Mizasawa Chemical Industry] and after mixing with a Henschel mixer, melt 
kneading was carried out by means of a uniaxial extractor, followed by cooling and 
pelleting. The pellets were then placed in a hopper drier, hot blast drying was carried 
out for 48 hours at 60''C using air as the blast medium and as a resuk of measuring 
said pellets by means of a head space gas chromatographic analysis, the Q value was 
found to be 252. As a resuk of evaluating the odour of said pellets, the odour level 
was found to be 4. In addition, said pellets were made into film and as a resuk of 
evaluating the odour, the odour level was found to be 3. Furthermore, said film was 
formed into a bag, filled with water and when the sense of taste was evaluated, this 
was found to be sense of taste level 3. The results are presented in Table 1. 

[0030] 

Embodiment 2 

The process was the same as in Embodiment 1 except that the polymerisation 
temperature was 140^C, 1-butene was added to 64.1 mol.% and the treatment was 
carried out for 24 hours at 40^C. The results are presented in Table 1. 

[0031] 

Embodiment 3 

The process was carried out as in Embodiment 1 except that after pelleting, the pellets 
were immersed in hot water at 60^C for 12 hours whilst supplying air at 0.3 m^/hr to 1 
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kg of polymer and then drying for 12 hours at 40''C by supplying to a drier. The 
results are presented in Table 1. 



[0032] 

Embodiment 4 

[Preparation of pre-polymerisation catalyst] 

1.29 g of silica (surface area 126 mVg, pore size 282 Angstrom, pore volume 1.13 
cc/g, sintering for 5 hours at 700°C) and 30 ml of toluene were added to a 500 ml 
glass flask to form a suspension. 5.04 ml of a toluene solution of methyl aluminoxane 
(3.12 mol/1) was then added to this and agitated for 1 hour at room temperature. 
Thereafter, 108 ml of a toluene solution (0.0019 mol/1) of ethylene bis (indenyl) 
zirconium dichloride was then added and agitated for 30 minutes at room temperature. 
Then, 85 ml of decane was added, ethylene was supplied at normal pressure and pre- 
polymerisation was carried out for 7 hours at 30°C. After pre-polymerisation had been 
completed, the solution was removed by a bridge filter and rinsing was carried out 
five times with 200 ml of hexane. As a result, a pre-polymerisation catalyst was 
obtained containing 0.0097 millimole of zirconium, 7.04 millimole of aluminium and 
16.3 g of polyethylene to 1 g of silica. 



[0033] 

[Polymerisation] 

The inside of a stainless steel electromagnetic agitator autoclave having an internal 
volume of 2 1 was purged with nitrogen, 200 g of sodium chloride dried for 20 hours 
at 200^C was added as the dispersion component of the catalyst and the internal 
temperature was adjusted to 75''C. Then, the pre-polymerisation catalyst prepared as 
above (corresponding to 2.5 micromoles of zirconium), and 1.5 millimoles of 
triisobutyl aluminium and 12.5 micromoles of N,N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate were mixed and placed in the autoclave. 1-butene was 
added immediately to give an internal pressure of 0.1 kgf^cm^G. Ethylene gas was 
supplied continuously and polymerisation was carried out for 30 min at 80''C whilst 
continuously adding ethylene gas to give an autoclave internal pressure of 8 
kgf^cm^G. After polymerisation had been completed, cooling took place, unreacted 
gases were removed and a mixture of product polymer and sodium chloride was 
obtained. This mixture was rinsed with pure water and after removing the sodium 
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chloride by dissolving, the mixture was dried and the polymer obtained. Then, apart 
from carrying out treatment for 24 hours at 60''C, the process was carried out as in 
Embodiment 1. The results are shown in Table 1. 



[0034] 

Embodiment 5 

600 ml of IP Sorbent 1620 (made by Idemitsu Sekiyu Kagaku K.K.) was added to the 
reactor as solvent, 20 ml of 1-hexane was added to this, and the reactor temperature 
was set at ISC'C. Ethylene was then supplied so that the pressure inside the reactor 
was 20 kgf/cm^G. In a separate reactor 0.5 micromole of diphenyl methylene 
(cyclopentadienyl) (fluorenyl) zirconium dichloride was dissolved in toluene, a 
toluene solution of triisobutyl aluminium (20 Avt.% of triisobutyl aluminium) was 
added to 125 micromoles when converted to aluminium and agitated for 1 hour. This 
mixture was then added to a solution prepared by dissolving 1.0 micromole of N,N- 
dimethyl anilinium tetrakis (pentafluorophenyl) borate in 1 ml of toluene, agitated for 
10 min and the mixture thus obtained was supplied to said reactor at nitrogen 
pressure. After said mixture had been supplied to the reactor, the reactor was agitated 
for 1 hour at 1500 rpm whilst keeping the temperature at 150^C, the copolymerisation 
reaction was carried out, the reaction mixture obtained was dried for 6 hours in 
vacuum at lOO^C and the polymer was obtained. The process was then carried out as 
in Embodiment 1 . The results are presented in Table 1 . 



[0035] 

Embodiment 6 

Pellets were prepared by the method of Embodiment 1, the pellets were fed into a 
hopper drier and hot blast drying was carried out for 48 hours whilst supplying air at 
0. 1 m^/hr to 1 kg of copolymer at 60^C. Then, after immersing for 12 hours in hot 
water at 60''C whilst supplying air at 0.03 m^/hr to 1 kg of copolymer, the pellets were 
fed into a drier and drying was carried out for 12 hours at 40''C. The results are 
presented in Table 1. 



[0036] 

Comparative Example 1 
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Polymerisation was carried out using a reactor equipped for high-temperature high- 
pressure polymerisation. Firstly, ethylene and 1-hexane was supplied continuously to 
the reactor, the total pressure was set at 800 kgf^cm^/G and the concentration of 1- 
hexane was set at 45.2 mol.%. The reactor was then agitated at 1500 rpm. In a 
separate container, a Ziegler catalyst and triethyl aluminium were dissolved in normal 
butane to give a molar ratio Al/Ti = 3 and a catalyst solution was obtained. The 
catalyst solution obtained was then supplied continuously to the reactor, 
polymerisation was carried out with the reaction temperature set at 220^C and a 
polymer was obtained. Apart from the fact that the amount of air supplied was 2.0 
m^/hr, the process was carried out as in Embodiment 1. The results are presented in 
Table 1. 

[0037] 

Comparative example 2 

Apart from the fact that hot blast drying was carried out for 240 hours in a hopper 
drier, the process was carried out as in Comparative Example 1. The results are 
presented in Table 1. 

[0038] 

Comparative Example 3 

After pelleting, the pellets were immersed in hot water at 60''C for 12 hours whilst 
supplying air at 0.3 m^/hr per 1 kg of copolymer. Then, apart from feeding to a drier 
and carrying out drying for 12 hours at 40''C, the process was carried out as in 
Comparative Example 1. The results are presented in Table 1. 

[0039] 

Comparative Example 4 

After carrying out the treatment in Comparative Example 1, the samples were 
immersed in hot water for 12 hours at 60^C whilst supplying air at 0.3 m^/hr per 1 kg 
of copolymer and then fed to a drier where drying was carried out for 12 hours at 
40''C. The results are presented in Table 1. 
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[0040] 

Table 1 





Co- 


MFR 


Density 


Low-odour treatment conditions 


Q 


Evaluation 


Evaluation 


bvaluation 




monomer 


(g/10 


(g/cm ) 


Method 


Time 


Amount of 


Temp. 


value 


of pellet 


of film 


of sense of 






min) 






i^nr; 


a U P P 11 Ctl 






odour 


odour 


taste 














gas (air 
























m /hr) 












Emb. 1 


C6 


3.2 


0.917 


♦1 


48 


0.1 


60 


252 


4 


3 


3 


Emb. 2 


C4 


3.0 


0.895 


*1 


24 


0.1 


40 


750 


2 


2 


2 


Emb. 3 


C6 


3.2 


0.917 


*2 


12 


0.03 


60 


210 


4 


4 


4 


Emb. 4 


C4 


0.01 


0.923 


*1 


24 


0.1 


60 


232 


4 


3 


3 


Emb. 5 


C6 


0.5 


0.920 


*1 


48 


0.1 


60 


313 


3 


2 


3 


Emb. 6 


C6 


3.2 


0.917 


♦1 


48 


0.1 


60 


950 


2 


1 


1 










*2 


12 


0.08 


60 










Comp. Ex. 1 


C6 


2.0 


0.920 


*1 


48 


2.0 


60 


20 


16 


14 


13 


Comp. Ex. 2 


C6 


2.0 


0.920 


*1 


240 


2.0 


60 


125 


12 


11 


11 


Comp. Ex. 3 


C6 


2.0 


0.920 


*2 


12 


0.3 


60 


9.8 


16 


15 


14 


Comp. Ex. 4 


C6 


2.0 


0.920 


♦1 


48 


2.0 


60 


35 


15 


13 


13 










*2 


12 


0.3 


60 











* 1 : Hopp er drier treatment 

*2 : Hot water immersion treatment 

MFR and density: determined on the basis of JIS K6760 

C4: 1-butene, C6: 1-hexane 



[0041] 

[Effect of the invention] 

The method of preparing an ethylene • a-olefin copolymer according to the invention 
whereby treatment is carried out so that the total quantity of volatile components 
consisting of hydrocarbons having 12 carbons or less contained therein, having a Q 
value of 200 or higher, has the effect that the odours can be reduced and a low-odour 
ethylene • a-olefin copolymer can be prepared extremely easily by the method of 
preparation according to the invention. As a result, the ethylene • a-olefin copolymer 
obtained according to the invention is particularly suitable for food containers, food 
wrapping films, sheet and medical containers and is extremely useful industrially. 



